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MHpoBaHHfl CHrHana ABy Kp sthoh otho- 

CHTeJlBHOfi (fcaSOBOH MOAyJIHUHHT3jieKTpo- 

CBH3b, 1978, N* 1, c. 52-55. 

(54) yCTPOflCTBO flJUI OOPMHPOBAHHH 
CHIHAJIA C MHOrOKPATHOft OTHOCHTEnLHOft 
OA30B0fl MOJDtyjlHUHEfl 

(57) H3o6pereHHe othochtch k 3JieKT- 
POCBH3H . IloBbimaeTCH to^hoctb 4>opmh- 
pOBaHHH. YCTp-BO COflepKHT pa3AejiH- 

Tejib 1 HHtfcopMaijHOHHofi nocjieAosaTejib- 
HocTH.no KpaTaw, nepeKOflep 2, 6jiok 

3 BBefleHMfl OTHOCHTeJlbHOCTH, <t>OpMHpO~ 

BaTejib 4 TaKTOBbrx nocjieAOBaTejibHoc- 

Teft, HMefiKH 5 naMHTH, OCHOBHbie KOMMy- 

TaTopbi 6 HecymHx Ko,ne6aHH# (HK) , 
aMnJiHTy^HbiH (fcopMHpoBaTejib (AO) 8 y 

HCTOtJHMK HK 9, C^HJIbTp 1 1 HH5KHHX HaC~ 



tot, c^eTMHK 12, nocTOAHHoe 3anoMHHa- 
lomee ycTp-Bo 13, UAII 14. Ifcjib aocth- 
raeTCH BBe^eHHeM 3Ji-tob 3aA^p3KKH 

(33) 10 h AonojiHHTenbHbix KOMMyTaTor 
poB HK 7. 33 10 no3BOJiHK)T nojiy^HTb 
Ha6op HK npHMoyrojit>Hoft 4>opMbi, Kaac- 
floe «3 KOTopbix 3aA©P^aHO otho CHTejib— 
ho cooTBeTCTByiomero HexoAHoro KOJie- 
6aHHH Ha yrojio< = ft/6. KoMMyTaTopw 7 
o6ecneMHBaioT OAHOBpeMeHHoe iioakjik>~ 
MeHHe k BxoAy AO 8 saAepacaHHoro h 
HexoAHoro HK. 3th kojig 6aHHH cyMMH- 
pywTCH b AO 8, Ha BbixoAe KOToporo 
OopMHpyeTCH CHrHan, He coAep»camHH 
b cBoeM cneKTpe npo^yKTOB MOAyJiHAHH 
3-h rapMOHHKH, MTO o6ecnetiHBaeT bw- 

COKyiO TOMHOCTb (|)OpMHpOB aHHH BbIXOA~ 

Horo CHrHana. 2 hji . 






1 1 

H3o6peTeHHe othochtch k sjteKTpo- 

CBH3H H MOS:eT HaftTH npHMeHeHHe B 

CHCTeMax nepe^a^H ah c k p e thoU HH<i>op- 
. Uejibio H3o6peTeHHH HBjiaeTCji noBbi- 

nieHHe TOHHOCTH 4)OpMHpOBaHHH . 

Ha 4)Hr, 1 H3o6pa^ceHa CTpyKTypHo- 
3JieKTpHHecKa« cxena ycipoHCTBa; Ha 
(bvir . 2 - sniopbi HanpHaceHHft , noacHHio- 
ntHe ero pa6oTy. 

ycTpoftcTBo coAepacHT pasffenHTejib 

1 HH^OpMaUHOHHO^ nOCJieAOBaTeJIBHOCTH 

no KpaTaM, nepexoAep 2, 6jiok 3 BBe- 

AeHHH OTHOCHTejIbHOCTH,' (fcopMHpoBaTejib 
4 TaKTOBbix noGjieflOBaTejibHocTefi , . * 

HUeftKH 5 naMflTH , OCHOBHbie KOMMyTa- 

Topw 6 Hecyn^Hx KOjieaaHHfi, aoiiojihh- 
TejibHbie KOMKyTaTopbi 7\Hecyn*Hx KOJte- 
6aHH6, aMnjiHTyflHbift <t>opMHpoBaTejib 8» 
hctomhhk 9 Hecymnx koji e 6 aHH& f 3Jie- 
MeHTbi 10 3aflepxKH h 4>hjibtp II hhmc- 
hhx uacTOT , npHHen aMnjiHTyAHbift <fcbp- 

MHpOBaTejIb 8 COA^pKHT C^ieTMHK 12, 

nocTOHHHoe sanoMHHawmee ycTpoftcT.Bo 
13 h ijH4>poaHajioroBbi8 npeoepasosaTextb 
14. 

Ycf poftcTBo pa6oTaeT cjieAyiomHM 
o6pa3QM. t 

3jieMeHTbi 10 3affep3KKH nosBOJtnioT 
liojiytiHTb Ha6op Hecymnx KOjie6aHHfi 
npflMoyrojibHoft <i>opMbi, KaacAoe H3 ko- 
Topwx*3aflep»aHo oth ocht e jibho coot- 
BeTCTByiQinerQ ncxoAHoro KOJie6aHHH Ha 



yroji 



JL 
6 



IIpH CJIO»eHHH AByX 



CHrttajnoB npHMoyrojibHoi! 4>opMbi, 3aAep- 
xcaHHbix Apyr othoghtgjibho Apyra -Ha 
BejiH^HHy 2t£y noJiyuaeTCH CHrHan, 
bha KOTopoFo noica3aH Ha 4>Hr.2B Pa3- 
jioacemie b pha ^ypbe 4>yHKAHH noAo6- 
Hord bha a npeACTaBaneTCH cneAyronmM 
o6pasoM: 



tfa, ~_-( C ob«C sin x + 



+ 1 



~ cos 3pC sin 3 x + 



+ 1 cos 5^C sin 5x + 



• • • 



.). 

TV 4 - / 

^ BbipaaceHHe ^ cos 3.ot sin 3x 



oOpainaeTCH b 0, tsk Kax oho cooTBeT^ 
CTByeT TpeTbeft rapMOHHxe, to b cyM- 
MapHOM CHrHane ona OTcyTCTByeT. 

" J?OnOJIHHT€JIbHbie KOMMyTaTOpM 7 

oCecneHHBaioT oAHospeMeHHoe noAKAioMe^ 
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HHe k BxoAy aMnJiHTyAHoro $opMHpoBaTe- 
jih 8 3aAep»caHHoro h HexogHoro Hecy- 
uihx Kone6aHHii. 3th Kone 6 shhh cyMMH" 
pyioTCH b aMiinHTyAHOM 4»opMHpoBaTejie 8, 
' 5 Ha BbixoA^ koToporo 4>opMHpyeTCH cnr- 
Han , He coAepacamHH b CBoeM cneKTpe 
npoAyKTOB MOAyJiHAHH TpeTbeft rapMOHH- 

KH . 

' * ' . ITpH OTcyTCTBHH Ha BbixoAe aMmtH- 
10 TyAHoro ^opMHpoBaTejiW 8 MacTOTHbix 

COCTaBJIHWIUHX npOAyKTOB MOAyJIHAHH 

TpeTbefi rapMoHHKH 3aAa^a oTAejieHHH 
npoflyKTOB MOAyJiHijHH 6ojiee bwcokhx 
rapMOHHK (5,7 h t.a.) ot cneKTpanb^ 
15 Hbix cocTaBjiHKffijHx nojie3Horo cnrHajia 
pemaeTCH npH nowomn <|)HJibTpa 1 1 hhjk* 

HHX tjaCTOT. 

PasAeJiHTejTb 1 HH(J)opMaAHOHHoft : 
nocjieAOBaTejibHocTH no KparaM npeA- * 
20 CTaBJiflioT co6oft cABHroBoft perncTp h 

npeAHa3Ha^eH Ann npeo6pa30BaHHH .noc- 

JieAOBaTejIbHOCTH HH^OpMaAHO HHblX HM- 

nyjibcoB b napaJiJiejibHbift koa, .pa3p«A"" i 
hoctb KOtoporo paBHa KparHocTH Mopy-*- 
25 JIHOHH. 

flepexoAep 2 npeAHasHatieH ajih 
npeo6pa30BaHHH n-pa3pnAHoro KOAa AaH- 

HblX B COOTBeTCTBHH C MO AyJIHAHOH HblM 
KOflOM B ABOH^HOe TOCJIO , onpeAejiHK)-" 
30 4>a30Bbift cABHr Hecymero KOJieSa- 

HH3 o^epeAHoro eAHHHHHoro cnrHana 
OTHocHTejribHo <J)a3bi Hecymero Kone6aHHH 
npe AbiAy me ro e ahhh^ho ro cnrHana . 

BJIOK 3 BB6AeHHH OTHOCHTeJIbHOCTH 

BbinojineH b BHAe HaKanjiHBaiomero cyM- 

MaTOpa, BblXOAHOH ABOHMHblft KOA KOTO- 

: poro onpe^ejiHeT $a3y Hecymero kojie6a- 
HHH^TeKjnitero eAHHiwHoro cHrHana. 

B MOMeHTbl MOAyJlHAHH Ha BXOfl cyM- 

40 waTopa noAaeTCH ABowcHoe ^hcjio c bm- 
xbAa nepeKOAepa 2, onpeAejiHiomee 4>a3o- 
B bift cABHr otiepeAHoro ep&KmHoro cur- 
Haxra ♦ . 

IlpH CyMMHpOB aHHH MHCJia , nocTynHB- 

• mere c BbixoAa nepeKOAepa 2 c tiHcrioM* 
xpannntHMCH b HaKanJiHBaiomeM cyMMaTo— 
pe, nojiytiaeM. rioBbe *jhcjk>, onpeAeJinib- 
mee stiaMeHHe $asbi Hecymero KOJieeamw 
o^epeAHorb eAHHHMHoro CHrHana. npM 
3Tom 4>a3a o^epeAHoro e ahhhh h o ro enr- 

HaJia H 3M6 HH B T C H OTHOCHTeJlbHO 4>a3b! 

npeAbiAymero CHraana Ha BejiHMHHy, on- 
pefXenstQMyto bhaom napajuienbHoro 
A^bHtiabro HH4>opMaAHOHHoro KOAa. 

<topMHpoBaTejib 4 TaKTOBbix nocne- 
AOBaTejibHocTeft npeAHasHaMeH a^h <J)Op- 
MHpoBaHHH CHrHanos ynpaBJieHHfl h 

CHHXpOHH 3 ai^HH y3J!OB yCTpOflCTBa H 

npeACTaBjiHeT co6ofi AejiHTenb uacroTw. 



45 



50 



3 I 

flMeftKH 5 naMHTH npeAHa3HaMeHbi A-hh 
xpaHeHHH pe3yjii>TaTbB cyMMHpoBaHHH , 

C^OpMHpOBaHHblX 6HOKOM 3 BBefleHHH 
OTHOCHTeJIbHOCTH B Te^eHHe M TaKTOBfclX 

HHTepBanoB » 

OcHQBHbie h AononHHTejibHbie KOMMyTa 
Topbi 6 h 7 npeAHasHaMeHbi ajih kommy- 
TauHH Hecynmx Kone6aHHH c pa3JiH^Hbi- 
mh 4>a3aMH b cootbctctbhh c nocTynaio- 
mHMH ot H^eeK 5 naMHTH ynpaBjiHiomHMH 
CHrHaJiaMH h npeACTaBjineT co6oh 

MyjIBTHnJieKCOpbl • 

AwnjiHTyAHbiH 4>opMHpoBaTejib 8 npeA~ 
Ha3HaMeH ajih cyMMHpoB aHHH HecymHx 
KoneCaHHH npHMoyrojibHOH 4>opMbi, cne- 
AyroxuHx ffpyr 3a ApyroM c 3aAep*cKOH 

o 

^ H y MHOXCe HHH 3TOH cyMMbi Ha orH6ato- 

. myio cHrHajia HH<|>opMan,HOHHbie nocneAOBa- 

TeJIbHOCTH. 

Ha oahh bxoa pa3A^JiHTejiH 1 no Kpa- 
TaM noflaeTCH nocneAOBaTejibHocTb 

HH <J>0 p M a Li; H O H HblX HMnyJIbCOB OT HCTOHHH- 

Ka HH4>opMaAHH, Ha Apyrofi bxoa - TaK- 
TOBaa MacTpTa c bmxoasi iopMHpoBaTe- 
jih 4 TaKTOBbix nocjieAOBaTenbHOCTen . 
Pa3AejiHTejib 1 no KpaTaM npeo6pa3yeT 
HH^opMauHOHHyio nocjieAOBaTejibHOCTb 
b napaajiejibHbiH n— p a 3 pn AHbrfi koa AaH- 
hbix, nocTynapon^x Ha bxoa nepeKdfle-' 
pa 2, 

IlepeKOAep 2 npeo6pa3yeT n-pa3pnA~ 

HWH KOA AaHHblX B COOTBeTCTBHH C MO- 
AyJlHUHOHHblM KOAOM B ABOH^IHOe ^HCJIO , 

onpeAejiaromee $a30BbiH CABHr Hecymero ' 
KOJie6aHHH o^iepeflHoro e ahhh^iho f o cwr- 
Hajia OTHoCHTejibHo <t>a3bi Hecymero ko- 
JieOaHHH npe-AbiAymero eflHHH^Horo ciir- 
Hajia. 

3aTeM nepeKOAHpOBaHHbie AaHHbie 
nocTynaioT Ha bxoa 6jrcoKa 3 bbca^hhh 

OTHOCHTeJIbHOCTH, Ha CHHXpOHH3Hpywn^Hf£ 

bxoa KOToporo nocTynaeT TaxTOBan 
nacTOTa. flBOH^Hoe tocjio c BbixoAa ne- 
peKOAepa 2 cyMMHpyeTcn c mhcjiom, 
xpaHHiqHMCH b ojioxe 3 BBeAeHHH otho- 
CHTejibHocTH h Ha ero BbixoAe $opMH- 
pyeTCH *ihcjio, onpeAejiaiomee 3Ha*ieHHe 
4>a3bi Hecymero xojieCaHHH o^epeAHoro 
eflHHHtiHoro cnrHajia. *Ka3KAtrfk hobmh 
pe3yjibTaT cyMMHpoBaHHH noo^iepeAHo 
3anHCbiBaeTCH b OAHy hs n^eex 5 naMH- 
TH, rAe xpaHHTCH b Te^eHHe M TaxTo- 

Bb!X HHTepBajIOB. 

t 

BbixoAHbie cHrHanbi n^eex naMHTH 5 
ynpaBJiHWT pa6oTOH ocHOBHbix h Aonoji- 

HHTejIbHblX KOMMyTaTOpOB 6 H 7 . 

Ha BXOAbI OCHOBHblX H AOnOJIHHTejIb- 

Hbix KOMMyraTopoB 6 h 7 nocTynaioT He— 
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cynjne ^acTOTbi, c^opMHpoBaHHbie hc- 

TOHHHKOM 9 HeCynjHX KOJie6aHHH. 

Hecymne ^acTOTbi HCTOMHHKa 9 Hecy- 

• IHHX KOJie6aHHH (}>OpMHpyiOTCH H3 cnrHa- 

5 jiOB npHMoyronbHOH $opMbi, Bbipa6aTbiBa- 
eMbix iopMHpoBaTejieM 4 TaKTOBbix nocjie 
AOBaTejibHOCTefi . ITpn stom Ha oahh 
bxoa HCTo^HHKa 9 Hecynmx KOJie6aHHH 
nocTynaeT MacTOTa Hecymero k o ji e 6a hhh 
10 paBHafl 1 ,8 kTa, a Ha Apyron bxoa - 
MacTpTa, onpeAejiHiomaH CABHr HH(|)opMa- 

AHOHHblX CHTHaJIOB B HCTO^HHKe 9 HeCy 

mHx KOJie6aHHH, KOTOpaa paBHa 1,8*' 
2 n kTh, tag n - KpaTHOCTb Mojiynn- 

15 UHH. TaKOH BblSop MaCTOtbl CABHr a 

odecne^HBaeT $opMHpoBaHHe Ha BbixoAe 
HCTowHHKa 9 HecymHx KOjieSaHHH Ha6o- 
pa MacTOT, 4)a30BbiH cabht MexAy koto- 

• pblMH KpaTCH -- . 

20 2n 

3th Hecynpie MacTOTbi nocTynaioT Ha 
BxoAfci ocHOBHbix KOMMyTa Top ob 6 Henoc^ 
peACTseHHo (4>nr .2 ,q) , a Ha bxoam 

AOnOJIHHTeJIbHblX KOMMyTaTOpOB. 7 - f 

25 ;3aAep»:aHHbie 3JieMeHTaMH 10 3aflep?KKH Ha 
yroji ^ (4)Hr,2,£T). 

GnrHaji c BbixoAOB t)CHOBHbix h ao- 

nOJIHHTeJlbHblX KOMMyTaTOpOB 6 H 7 

30 noflaeTCH Ha aAP^CHbie bxoa>i nocxoHH- 
Horo 3anoMHHaiomero ycTpoHCTBa 13 
aMmiHTyAHoro 4>opMHpoBaTejiH 8 . Oaho- 
BpeMeHHo Ha Apyrne aApecHbie BxoAfci 
nocTOHHHoro 3anoMHHaioinero ycTpoftcT- 
Ba 13 c BbixoAa cneTMBKa 1 2 nocTyna- 
eT ABOHMHoe »ihcjio, KOTopoe 4>opMHpy- 
eTCH nocpeACTBOM c^eTa HMnyjibCOB 
bxoahoto sCHrHana h cooTBeTCTByeT 
AHCKpeTHbiM 3Ha^eHHHM orndaiomeH 4»op- 
MHpyeMoro CHrHana. 

Co BOKynHO ct b cHTHanoB , nocTynaro- 
ie^hx Ha aApecHbie Bxoflbi nocTOHHHoro 
3anoMHHaiomero ycTpOHCTBa 13, saflaeT 

aApeC CHHTblBaHHH 3HaHeHHH BblSopOK 

BbixoAHoro CHrHajia. 3Ha^eHHH sthx Bbi- 
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GopOK npeACTaBJiHioT co6oh pe3yjibTaT 

BbWHCjieHHH cjieAyKME(ero BbipaaceHHH : 
i 

(a^ + a^ )b^ + (a L + a 5 )b z ^ +. \ . + 

r 

-rAe a^,..., a^- 3Ha^eHHH HecymHx 
KOJieOaHHH npHMoyrojibHOH 4»opMbi , c4>op* 

MHpOBaHHblX HCTO^HHKOM 9 HecymHX KO~ 

jieSaHHH; 

a,,,..., a^- 3HaMeHHH Tex xe ko- 

jie6aHHH , saABpmaHHbrx sneMeHTaMH 1 0 
saAepacKH Ha «a yroji 3? 



S 12 

■ 

* 

OTHSawmeH HH<|>OpMaUHOHHOH nOCbUlKH 

AJih Kajfcfloro AaHHoro momghts BpeMe- 
hh, onpeAeJineMoro cocToaHHeM Z cMeT- 

^HKa 12 H HOMepOM nOCbUIKH ot 1 ao M. 

Ha Bbixojje nocTOHHHHoro 3anoMHHa- 
romero ycTpoftdBa 13 (fropMHpyeTCH Bbi- 
6opKa TeKymnx 3Ha*ieHHH 4>a30MOAy«nH- 
pOBdHHoro CHrnajia, npeACTaBjieHHoro 
b aboh^hom Kofle. 3tot CHrHan nocTyw 
naeT 3aTeM Ha bxoa uH^poaHanoroBoro 
npeo6pa30BaTejiH 14, Ha BbixoAe koto- 
poro (i>opMHpyeTcfl aHajioroBbtft 4>a30Mo- 
AyjiHpoBaHHbift cHrHaji • 3tot CHrHan 
nocrynaeT Ha $Hjn>Tp 11 hm^chmx Mac- 
tot, KOTopbift nQAaBjineT napa3HTHbie 
npoflyKTbi MOAyjiHUHH 5,7,9 h 6ojiee bw- 

COKHX rapMOHHK. BbtXOA 4>HJibTpa 11 
HH3KHHX xtaCTOT . 11 JIBJIfleTCfl BMXOAOM 

ycTpoftCTBa $opMHjpOBaHMH cnrHajia c 

MHOrOKpaTHOH OTHOCHTeJlbHOft 4>a3QBOH 
MOAyJTHUHeH , 

TaKHM o6pa30M, npe^naraeMoe ycT- 
POhctbo 4>opMHpyeT cwrHan c MHoro- 

KpaTHOH OTHdCHTeJIBHOH <fca30BOH MOfly- 

jiHUHen, cneKTp KOToporo He cofiepatHT 
npoAyKTOB mo fxyjifiu, hh TpeTbeft rapMOHH- 
kh , hto o6ecneMHBaeT Bbicoxyio to^- 
HocTb 4>opMHpoBaHHH BbixoAHoro cwrHa- 
jia. 

0 .o p m y ji a h 3 o 6 p e t e hhh 

V 

YCTPOHCTBO AJ1H <J)OpMHpOBaHHfl CHr- 
HaJia C MHOrOKpaTHoft OTHOCHTejIbHOH 

<i>a30BOH MOAyJiHUHeH, coAepaKaxnee ijoc- 
jieAOBaTejrbHo coeAHHeHHbie pasneJiH-* 
TenB hh <j)0 pM atjHo h h oh nocjieAosaTejib- 
hocth no KpaTaM, nepeKOAep h 6jiok 
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BBeAeHHH OTHOCHTeJlbHOCTH, BblXOAbl KO- 

Toporo noAKJiioMeHbi k BxojjaM H^een na- 

MHTH, ^blXOAbl KOTOpblX nOAKJIK)*ieHbI K 

5 nepBbiM BxoAaM cooTBeTCTBywmHX ochob- 

HblX KOMMyTaTOpOB HecyUJHX KOJie6aHHH, 
BblXOAbl KOTOPblX noAKjuo^ieHbi k nepBbiM 
aAPecHbiM BxoAaM aMnjiHTyAHoro $opmh- 
poBaTejjH, BbixoA KOToporo noAKJiio^eH 

10 K BXOAy 4>HJlbTpa HH3KHHX WTOT, npH- 
^eM BTOpbie BXOAM OCHOBHblX KOMMyTaTO- 
pOB HecynjHx KOJieSaHHH noAKJiioMeHbi k 

■ 

BbixoAaw HCTOMHHKa HecymHX KOJie6aHHH, 
bxoam Koroporo, a TaKace chhxpohh3h- 
15 pyiomHe bxoam pa3A6JiHTejiH HH$>opMau,H- 
ohhoh nocjieAOBaTejiBHOCTH no KpaTaM, 

6jlOKa BBeflGHHH OTHOCHTejIbHOCTH, 

aMnjiHTyAHoro (fropMHpoBaTejijf h H^eex 

ItaMHTH COeflHHeHbl- C COOTBe;TCTByiomHMH 
20 BblXOAaMH 4>OpMHpOBaTejlH TaKTOBblX noc- 
JIB AOB aTSJIbHOCTGH , o T Jl H *i a K> m, e- 

e c h T6M , tjTO, c Aeni>jo noBbimeHHii 

TO^IHOCTH $OpMHpOBaHHfl , BBeAeHbi ajie- 
MeHTbi 3aflepiKKH h AonoJiHHTejibHbie kom- 
25 MyTaTopw HecymHX KOJie6aHHH, npn stom 

BblXOAM HCTOMHHKa HeCyiltHX KOJie6aHHH 
nOAKJIFOtjeHbl K HH<})OpManHOHHblM BXOAaM 
3JI6MeHTOB 3aAep»KH, BblXOAbl KOTOpblX 

noAKnioMeHbi k nepBbiM BxoflaM cootbct- 

3Q CTByiOlUHX AOnOJlHHTeJlbHblX KOMMyTaTOpOB 

HecynjKx KOJie6aHHH, btopwg bxoam ko- 

TOpblX GOeAHHeHbl C BblXOAaMH COOT- 

BeTCTByionBHix jraeeK naMHTH , bmxoam AO- 
nojiHHTejibHbrx KoMMyTaTopos HecyiqHX 
Kpjie 6 aHHH noAKJiiotieHbi k btophm aAPecHbJM 
BXOAaM aMruiHTyAHorb 4>opMHpoBaTejiH, a 

AOnOJIHHTeJlbHblH BblXOA $OpMHpOBaTeJIH T3K 

TOBbix nocjieAOBaTejiBHOCTeH noAKJuoweH 

K CHHXpOHH3HpyH>mHM BXOAaM SJieMeHTOB 

3aA6p»KH. 
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